WOODS HOLE 
OCEANOGRAPHIC INSTITUTION 


Ch CUL SO 1aaB a! hie 
WOODS HOLE, Mass, | 


BEACH EROSION BOARD 


OFFICE, CHIEF OF ENGINEERS i ee ae 
ese WASHINGTON, D.C. — 


JULY 1, iss . . : i 


DEPARTMENT OF THE ARMY 


CORPS OF ENGINEERS 


THE BULLETIN 


OF THE 
BEACH EROSION BOARD 


OSCILLATORY WAVES 
Diagrams and Tables of Relationships 
Commonly Used in Investigations 


of Surface Waves 


WOU UU 
0 0301 O0O448b49 e 


SPECIAL ISSUE NO.| 


JULY 1, 1948 


Sema coaies 


FOREWORD 


The study of surface wave phenomena, particularly progressive 
oscillatory waves in water, has engaged the attention of many investi- 
gators in recent years and has resulted in significant advances in our 
knowledge. With increased knowledge the importance of wave action as a 
factor in the solution of engineering problems of coastal and shore 
areas has become more and more apparent. 


In furtherance of its statutory obligation to publish technical 
information useful to the public concerned with the study of shore lines 
the Beach Erosion Board has arranged with the University of California 
the publication and dissemination of this paper for the benefit of those 
engaged in protecting our shores from the ravages of the seas. 


Contribution of the 
DEPARTMENT OF ENGINEERING 
UNIVERSITY OF CALIFORNIA 


BERK ELEY 


This compilation of information was completed under 
contract NObs 2490 for the Bureau of Ships, U. S. Navy. The 
major portion of the work was completed by Robert L. Wiegel with 
occasional suggestions being made by John D. Isaacs and J. W. 
Johnson. Assistance in making computations and preparing the 
diagrams was given by M.E. Haet, H. M. Gallaher and Mrs. R. 
Steele. 
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Diagrams and Tables of Relationships 
Commonly Used in Investigations 


of Surface Waves 


Intro duc tion 


The purpose of this compilation of data is to assemble for easy acces-— 
sibility various functions that are used most frequently in investigations 
involving various surface wave phenomena. For convenience this material has 
been arranged in two sections. The first section consists of diagrams 
which are most useful in instances where a graphical solution gives sufficient 
accuracy for the particular problem. For those problems where a relatively 
high degree of accuracy is required a section of tabulated wave functions 
is presented. Where necessary, a brief summary of the theory and explana- 
tory notes are given for each diagram and table. 


The symbols used throughout this compilation are as follows: 
de = Wave period 


H = Wave height 


H,' 


Deep water height of wave which approaches shore 
without refraction 


L = Wave length 

C = Wave velocity 

Cq = Wave group velocity 

Dord = Depth beneath still-water level 

n = Fraction of energy advancing with wave velocity 

K = Pressure response factor 

-o = Subscript refers to deep water 

M = Energy coefficient 

o< = Angle of wave crest to bottom contour 

as = Length of semi-major axis of orbit of water particles 


Dg = Length of semi-minor axis of orbit of water particles 


Diagrams of Wave Functions 


Relationship Between Depth and the Height, Period, Length, and Velocity 
of Waves: Plates 1 - 9, inclusive, present the relationship between wave 


period, length, velocity, and depth. These curves have been plotted from 


the following equations; 
¢ =/e8b tanh 27d 
27 i (1) 


L = cT (2) 


Qn Plate 1 velocity has been eliminated, giving the relationship 
between wave period and length for curves of constant depth. Plate 2 is a 
large scale plot of the region on Plate 1 where the wave length is less than 
70 feet and the wave period is less than 5 seconds. In Plate 3 wave length 
has been eliminated to give a relationship between period and velocity for 
constant depths. Plate 4 is a large scale plot of the portion of Plate 3 
where the period is less than 1.8 second and the wave velocity is less than 
5 feet per second. Plate 5 shows velocity plotted against depth with period 
as a parameter. 


Plate 6 is from Breakers and Surf, Hydrographic Office Publication No. 
234 and gives the relationship between wave velocity, wave period, and 
depth. These curves differ from those in Plate 5 because a small correction 
for deep water steepness has been made. 


Plate 7 shows depths in fathoms plotted against wave period in minutes 
with curves of constant velocity and curves of constant d/L. Velocity is in 
knots. The equations for these curves are derived from equations (1) and 
(2); thus, substituting CT for L in equation (1): 


C = gf 21d 
Sm 2 Omer (3) 


Solving for ds: 


d= GR oatagk 2UKC 
2TT eT (4) 


Putting in the proper constants to change d from feet to fathoms, C from 
feet per second to knots, and T from seconds to minutes: 


d = 2.69 CT tanh! (0.00548 C/T) 
or 


GWE TU SYAE) lea frog, (1 + 0.00548 G/T) - log, (1 - 0.00548 o/1)| (5) 


For the curves of constant d/L, the substitution of L2/f@ was made for C* 
in equation (1); thus, 


Teens g be anh aug 
col E (6) 


Multiplying both sides of equation (6) by ad/*: 


qe 2 
2s d/L tanh 
Dali 


ite 


Thus, for a given value of d/, d and T may be calculated. 


Td 


(7) 


Plate 8 has the same axes as Plate 7 and shows curves of constant 
wave length and constant d/l. The curves of constant d/L are plotted in 
the same mamer as those on Plate 7. The equation for plotting the 
vertical asymptotes of the curves for constant wave length is derived from 
equation (2). To change the wave length from feet per second to knots, 
and the period from seconds to minutes: 


T2633 78acr (8) 


Then from equation (3): 


27 C s 2T1da 
SS tanh 


gT 


(9) 


In deep water 2. dis very large, and the hyperbolic tangent approaches 


one. Then: 


or 


C = T (10) 
0.00548 


where C is in knots and T is in minutes. Since the vertical asymptote 


for the curves of constant wave length is in the deep water region of the 
graph, the value of C in equation (10) may be substituted in equation (8). 


T = 0.01275 (I> (11) 


The equation for the diagonal asymptotes is derived by: 


77280 (12) 


The transitional portion of the curves of constant wave length are plotted 
by multiplying the L parameter by 0.5 d/l, to get the value d; this point is 
then located by following the .d/L curve to its intersection with the value 
of the ordinate d. 


Plate 9 is Plate 1 from Breakers and Surf and shows generalized curves 
for the change in velocity, height, and length of waves in shallow water 
from deep water to the point of breaking. These curves refer to waves that 
approach a shore directly so that there are no effects due to refraction. 
The horizontal scale of the graph is d/L., the relative depth. The vertical 
scale gives the values of the different functions indicated on the various 
curves. 


(a) H/H" | A theoretical curve for waves of very low steepness showing 
the change in wave height with decreasing depth prior to 
breaking. It is used to give the height of the wave at any 
given depth, when the period and height in deep water are 
known. 


(b) BE/te An empirical curve showing the ratio between the height of 
the breaker and the wave height in deep water, when the 
period and depth of breaking are known. This curve, in con- 
junction with curve (e), can be used in forecasting wave 
conditions. 


(c) sines A theoretical curve for waves of very low steepness showing 
sinec, the change in velocity and length of a wave as it enters 
shallow water. It is used to give the length and velocity 
C/C, of a wave at any given depth, when the period is known. 


This same curve gives the change in direction of a wave as 


b,/a, it approaches a straight shore line, and the ratio of the 
semi-minor and semi-major axis of the particle orbit. 
living 
(a) C,/C, An empirical curve showing the ratios between the velocity 


and length at breaking and the velocity and length in deep 

water, respectively, when the depth of breaking and period 
Lp/Ly are known. This curve represents a refinement that is 

usually unnecessary in forecasting wave conditions. 


(e) 100 HvA/ Eo An empirical curve showing the relative depth at which a 
wave of a given steepness will break. The steepness is 
expressed in per cent in order to fit the vertical scale. 

Breaker This curve, in conjunction with curve (b), can be used in 
Index forecasting surf conditions. 


Ci ee A theoretical curve showing the change in wave steepness 
H',/Lo as the wave enters shallow water. 


(g) 0.001N An empirical curve showing the correction factor for velocity 
due to steepness. The curve gives 1/1000 of the value of N 
in order to make it fit the vertical scale. It is not used 
in forecasting but it could be used in the determination of 
surf characteristics from aerial photographs. = 


Gla) na A theoretical curve showing the fraction of energy advanc- 
ing with the wave at a given relative depth. The value of 
n is used in computing H/H", « 


Determination of Wave Height and Depth of Water at Point of Breaking: 
All the curves on Plate 10 (Plate III from Breakers and Surf) deal with 


waves that approach a shore line directly, so that there are no changes 
due to refraction. When waves approach a shore line at an angle, the re- 
fraction correction first must be applied. Plate 10 is used in forecast— 
ing and in the interpretation of aerial photographs. 


Given values of H' and T define a point for which corresponding 
values of Hy and d, are found by interpolation between the solid and dashed 
lines, respectively. To find the wave length or velocity at the breaking 
depth, dp, or at any other depth, enter the inset with this value of d, 
follow horizontally to the proper value of T, and read off Lon the top 
scale. The velocity is then found from the ratio C = L/T. 


Measure the wave length, L, at any depth, d (not necessarily the 
breaker depth), and find T from the inset. Enter the main graph with T 
and follow a vertical line to the proper value of dj- Read off Hp from 
the solid lines and H', from the scale to the left or right of the 
diagram. Si 


Effect of Capillarity on Wave Velocity: Plate 11 is a plot of curves 
showing the effect of capillarity on wave velocity. Wave velocity has been 
plotted as a function of wave length both with and without surface 
tension effects. The per cent error or per cent difference between the 
velocity as determined by the two velocity equations also is plotted as a 
function of wave length. It is to be noted that for a wave length greater 
than 0.4 feet, the error in neglecting surface tension effects is less than 
one per cent. 


Effect of Refraction on Wave Direction: Plates 12 and 13 show the 
effect of refraction on wave direction. They give the angle ge between 
the wave front and the bottom contours in shallow water for given values 
of the ratio, dyna as a function of the angle ec, in deep water between 
the wave front and the contours. This relationship is derived from Snell's 
law; that is: 


sinee = C_ 
Siteeg ..e5 (13) 


where C is the velocity in shallow water and C, is the velocity in deep 
water. For given values of d/h 5 C/C,can be found from Plate 9, soée« 

can be plotted for various values of eos, . Plate 12 covers the range 
of d/Ly from 0.0 to 0.5. Plate 13 is a larger scale drawing of the region 
d/L, between zero and 0.1. 


The curves on Plate 14 (Plate II, Breakers and Surf) give the effect 
of refraction on wave height and direction for waves approaching at an 
angle toward a straight shore line where the bottom contours are straight 
and parallel to the shore. The horizontal scale is d/Lg, the relative 


depth. The vertical scale is oc , the angle between the wave crests in 
deep water and the bottom contours. 


The solid curves are lines of equal es , the angle between the wave 
crest and the depth contour at any relative depth. When the period and 
angle in deep water are known, these curves are used to obtain the angle 
of the waves at any given depth. 


The dashed curves are lines of equal K, the correction factor to be 
applied to the wave height in deep water to get the wave height in shallow 
water. 


Surface Wave Heights from Under-water Pressure Measurements: Plate 
15 gives the factor for computing surface wave heights from data taken by 
under-water pressure measurements. For a pressure unit located ata 
distance of 3 below the surface in a total depth of water D where waves of 
length L exist, Plate 15 gives the value of the pressure response K, which 
is defined as the ratio of the head of the pressure fluctuation at the 
submerged point, to the surface wave height. 


Forecasting of Wind Waves and Swell: Plate 16 is used to determine 
whether fetch or duration is the limiting factor for wave characteristics 
at the end of the fetch. The graph is», entered with the duration (in 
hours) and the wind velocity (in knots) and the corresponding minimum 
fetch length read off from the lines of constant fetch (thus a duration 
of 36 hours and a wind velocity of 35 knots gives a minimum fetch length 
of 400 nautical miles). If the actual fetch is less than this minimum 
fetch, then fetch is the limiting factor, and an equivalent duration is 
selected; if the actual fetch is greater than this minimum fetch, then 
duration is the limiting factor. The latter is the usual case. 


Plate 17 or 18 is used to determine the wave characteristics at the 
end of the fetch from the duration selected from Plate 16. The graph is 
entered with the duration (in hours) and the wind velocity (in knots), 
and the corresponding wave heights and periods read off from the lines of 
constant height and period. (Thus a duration of 36 hours, and a velocity 
of 35 knots gives a corresponding wave height of 25 feet, and period of 
10 seconds at the end of the fetch.) 


Plate 19 can be used to determine the wave characteristics at the 
end of the fetch when fetch is the limiting factor or when an equivalent 
fetch has been selected. The plate is entered into the fetch length (in 
nautical miles) and the wind velocity (in knots) and the corresponding 
wave height and period read off from the lines of constant height and 
period. (Thus a 100 mile fetch and a 35 knot wind give a wave height of 
19 feet and period of 6.7 seconds at the end of the fetch.) 


Plate 20 is used to determine the wave characteristics at the end of 
the decay area. The graph is entered with the decay distance (in nautical 
miles) and the period at the end of the fetch (as determined from Plate 
17, 18 or 19)and the corresponding height ratio, period, and travel time 
read off from the lines of constant value. (Thus a decay distance of 
1000 miles and a 12 second period give a height ratio of 0.47, a period 
of 16 seconds, and a travel time of 41 hours.) The period at the end of | 


the decay area is thus given by the graph, the height obtained by multiply- 
ing the height at the end of the fetch by the height ratio (in the above 
case the decay height would be 0.37 x 25 = 9.25 feet), and the arrival time 
by adding the travel time to the time of the map used. 


Plates 16 - 20, inclusive were developed at the Scripps Institution 
of Oceanography. These plates are revisions* of curves which originally 
appeared in the Navy Hydrographic @ffice publication,"Wind Waves and Swell, 
Principles of Forecasting, H.Q. Miscellaneous Publication 11-275. 


Tables of Functions of d/L and d/L, 


In many of the basic equations describing gravity waves various 
functions of d/L and ais occur. Some of these wave equations were dis-— 
cussed above and summarized in graphical form in Plates 1 to 20. In 
evaluating these equations in certain instances it is often just as con— 
venient and certainly more accurate to utilize tabulated values of various 
functions of d/h and d/ La Those functions that are presented below in 
tabular form are summarized in Plate 21. The theory involved in calculating 
the various terms in the tables is discussed as follows: 


Values of tanh 27 d/L, b b, /a 5! L/h, : and C oi The basic equation for 
is 


wave velocity velocity (where the wave S steepness is small 
Suet 
S—— tanh 277 a/L 


In deep water, that is, where d= 1.01, tanh 27d/L approaches unity 
and since L = CT and ie = C,T (Note that deep water ordinarily is defined 
as d20.5 Lk, However in these tables it is noted that the values of 
tanh 2 ue ce sighs appreciably from unity for the range d/h. = (055) 120) 


a/7i, = 


Con ere Sale 
_— Lo » Co oT: ak 
thus 
ce 2 Teetanhe2 ime Rs 
Peele an =- b_ tanh 27 df 
Co ae ae Lo 
27 
and 


Cc. L/f L 
=+ _ tanh 277d G/-G=vi=etanheeiima iL 
Coe L/T T B /b, C/Cy / 


* Wave Report No. 73, Scripps Institution of Oceanography, March 1948 


SO 
o7/c,* = c/c, . tanh 277 df, = LAL, tanh 27rd/L, 
C/G, = E/ig 


therefore, we havex 


ii) 


C/C, = L/L, = tanh 27 d/l, (14) 
The wave length changes with depth, and so it is inconvenient to use a/L 
as a parameter. The most convenient term to measure is the period, since 
it is a constant. Thus, L, may be computed easily because ee g Te; 
therefore, it is most convenient to use the parameter d/L, 277 


d/L x Lig = d/,, and LAL, = tanh 27 a/L 


At any value of d/L, L/L, can be had from L/L, = tanh 27 d/L, and by 
multiplying d/L x L/L, d/L, can be obtained. In order to build up a 
table of d/Lg vs L/Le and C/Co a series of expanded accurate graphs were 
made by plotting d/L, vs d/h and then for the interval of d/L, chosen, the 
corresponding values of d/L were read off. Then the values of L/By and 
C/c, were recomputed. 


In addition, in shallow water, the orbital motion is elliptical and 
the ratio of the semi-minor (b,) and the semi-major (a,) of the surface 
orbit is equal to the tanh 27 d/h, i.e., bs /a, = tanh 27 d/L. In the 
tables to follow values of tanh 2 7 d/L (which is equal to b,/a,, C/O), 
and L/L, ) are given in column 4 as a function of d/L, or d/L. 


Pressure Response Factor: In order to make use of under-water pressure 
instruments, it is necessary to know what height of wave give a particular 
pressure response at some depth below the still water level. It has been 


founds that 
a 
K = H'/H = P/P, = cosh 27 d/L (1-4) 
cosh 27 d : (15) 


where P is the pressure fluctuation at a depth Z below still water, P, is 
the surface pressure fluctuatien, d is the depth of water (from still 
water level to the ocean bottom), L is the wave length in any particular 
depth of water, H is the height of wave at the surface, and H'’ is the 
corresponding variation of head at a depth Z. 


% Breakers and Surf, Principles of Forecasting, Hydrographic Office 
Publication No. 234. 


#*  Sub-surface Pressures Due to Oscillatory Waves, by R. G. Folsom. 
Trans. American Geophysical Union, Vol. 28, No. 6, December 1947, 
pp 875-881. 


The solution of this is, of course, a family of curves, with a para- 
meter (Z/d), with K plotted against d/i. However, for the purpose of this 
table, only one value of #/d will be used because usually the instrument 
is placed on the bottom (/d = 1). In this case 


K = alt 


cosh 277 d/h (16) 


Values of K are shown in column 7 of the tables. 
Fraction of Ener Advancing With the Velocity of the Wave Crest: 
According to the irrotational wave theory only a fraction of the total 


wave energy travels forward with the wave form (that is, with the wave 
velocity C rather than the group velocity Cys. The equation for this 


fraction, n, is 
n=3|/1+47 df, 
Sinh 471d (qty) 


Values of this term are shown in column 11 of the tables. 


Ratio of Group Velocity to Deep-Water Wave Velocity: 
Cg/C, = CQ/e . C/O, =n tanh 27 d/E (18) 


See column 12 of the tables for this term. 
Energy Coefficient: This term is defined by the expressionxx 


M = we 
2 tanh? 27d 


— 


L (19) 
in the equation for the energy of waves 
E=WLH 2 
a Moir EE) (20) 
L 


See column 14 of the tables for values of M. 


* A Summary of the Theory of Oscillatory Waves, Technical Report 
No. 2, Beach Erosion Board, Washington, D. C., 1942. p 32. 


x* Wave Action in Relation to Engineering Structures, by D. De 
Gaillard, The Engineer School, Fort Belvoir, Virginia. 
Reprinted 1935. 
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Effect of Shoaling: An additional item included in the table is the 
ratio of wave height in shallow water to its deep water wave height when 
unaffected by refraction.* This is equal to 


H/HA) =e ee 
Bin GIs (21) 


Hyperbolic Functions of d/L: In addition to the above functions, 
values of sinh 2 7 d/L, cosh 27d/, sinh 47rd/f, and cosh 4 77 d/t have been 
put in the tables as well as 2 7 d/L and 4 7d/L. These have been put in 


as functions of d/L,, that is, for a given d/l, the values of sinh 27 af, 
and etc. are given. 


Accuracy of Computations: The values were arrived at using five place 
figures and then after all of the work was completed, the last place was 
dropped with the corresponding change of one figure up or dow in the fourth 
place. Because the basic interpolation was done with graphs, errors of 
one in the fourth significant figure may exist. Because of this, and 
because the square of the hyperbolic tangent is used to find the energy 
coefficient, only three places were reported for a certain range as it was 
felt that the additional figure could not be justified. Actually, in 
practice, it has been found that usually three figures are the greatest 
accuracy to which measurements can be made. However, when dealing with 
differences, this last place is needed to give the desired results. 


It must be remembered that occasionally an accumulation must be added 
to one of the values of d/L. Thus in 477 d/L the accumulation is in- 
creased by the factor of 47fand so the first differences between values of 
the sinh and coshof 4 7 d/fZ will jump. However, the corresponding values 
of n were plotted on an extended series of graphs and a curve drawn through 
them and then the correct values read off and placed in the table. Thus 
the true values of n vs a/L, are in the tables. 


It is to be noted that for the convenience of the user the summary of 
the various data is presented in two tables. Table 1 shows the various 
terms for even values of d/l, , and Table II shows the same terms for even 
values of df over the range°where interpolation in Table I is inconvenient. 


% Breakers and Surf, Principles of Forecasting, Hydrographic Office 
Publication No. 234. 
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FUNCTIONS OF d/l, FOR EVEN INCREMENTS OF d/Lo 
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I by interpolation. ) 


£9 ‘HE 
08S “ge 
oge ‘en 
ocg* at 
095 ‘SS 
ogl‘€9 
OL6‘S EL 
018 ‘998 
Oo€ S€0T 


00'S 2T 


Oo€ ‘ST 
O0€ §S6T 
Oot *SS2 
002 §LN€ 


000‘ 00S 


oo€ § Tg 
000° 6gE *T 
000*S2t*€ 
000£ 00S §2T 


Lo) 


38 


eLyt9 
619°9 
21e°9 
z250°2 
T9z° 
665° L 
neeel 
THIS 
905° 


T26°8 


cot°é 
1L6°6 
99° OT 
25° TL 


AeA 


OTe yt 
62°91 
$6°6T 


12°92 


610° 
TE T1O® 
890TO* 


S00TO° 
11271600 ° 
96L800° 
g9T800° 
OS L00° 
116900° 


€82900° 


939500" 
9z0500° 
86€100° 
OLLE00* 


z'T1€00° 


€1Sz00° 
S898T00° 
LS2T00° 


€829000° 


Uu 


000° T 
000°T 


000°T 


000°T 
000° T 
000° T 
000° T 
000° T 


T/PLy 
HSO9 


88E20° 
c9220° 
9ET2O° 
TT0Z0° 
S88T0° 
6SLT0° 
TE9TO* 
g0ST0° 
ege to” 


LSZTO° 


TETIO*® 
SO0TO* 
16100° 
OtS200° 
€82900° 


L20S00° 
OLLEOO° 
€TS200° 
LSzT00° 


O 


T/P ut 
HNIS 


ggezo° 
z92z0° 
9€Tz0° 
T10z0° 
S88 10° 
6SL10° 
TEgTO* 
g0STo° 
Z2QET0° 


152T0° 


TETIO® 
SOOTO* 
961800° 
0t/500° 
€82900° 


120S00° 

OLLE OO" 

€15zZ00° 

1S2T00° 
fe) 


T/P LN 


6666° 
6666° 
6666° 
6666° 
000° T 


x 


TO00*T 
TO00°T 
T000°T 
TO00°T 
0000° T 
0000°T 
0000° T 
0000°T 
0000°T 


0000°T 


0000° T 
0000°T 
0000°T 
0000°T 


0000 °T 


0000°T 
0000°T 
0000° T 
0000°T 
0000°T 


T/P uz 
HSOO 


6 TTO° 
TETto° 
Q90T0O° 
SO0TO* 
S2"600° 
16Lg00° 
89T800° 
01SL00° 
216900° 


€82900° 


$S9S00° 
L20S00° 
g6Et100° 
OLLEO00" 
2t1€00° 


€1$200° 

S88T00° 

LS2T00° 

€829000° 
0 


T/P Le 
HNIS 


N6TTO° 
TETIO° 
890T0° 
SO0TO* 
S2'1600° 
961800° 
89TR00° 
0'S200° 
TT6900° 


£82900° 


559500° 
L20S00° 
86€100° 
OLLEOO° 


2t{TEO0° 


€15200° 

S88 100° 

LS2100° 

€829000° 
fe) 


T/P Le 
HNVL 


6TTO° 
TETIO® 
890TO° 
SOOTO” 
S2t7600° 
96 LQ00° 
89TR00*° 
Ot1SL00° 
@16900° 


£€92900° 


S$9500° 
1Z0S00° 
Q6€t00° 
OLLEO0° 


ZTL€00° 


€1$z00° 

S88T00° 

LS2T00* 

€829000° 
0) 


/PL2 


692z0000° 
9€020000° 
9TRBTOO00* 
809TO000 ° 
TTT0000° 


TEZTO000" 

290T0000° 
81106 
00000° 
€o9l 
00000°* 
€929 
00000° 


0605 
00000° 
ccOt 
00000° 
6LOE 
00000° 
c9ce 
00000° 
TLST 
Q0000° 


SOOT 
00000° 
SS9S 
000000° 
HIS2 
000000 ° 
€9z9 
0000000° 
0 


oT/p 


006 100° 
00g TOO" 
00LTOO° 
009T00° 
00STO0° 
OOOO" 
OO£ TOO° 
002T00° 
OOTTOO® 


OO0TO0* 


0006000° 
000g000° 
0001000° 
0009000 ° 
000S000° 


oooto00° 
OOO£000° 
0002000* 
000 T000° 


fe) 


1/P 


39 


9LOEO® 
TTOEO° 
TS620° 
988 20° 
S28 20° 


€9120° 
0020 
L€920° 
t1lS20° 
T1S20° 


6t'7Z0° 
LEEzO* 
T1ZEzO° 
192z0° 
66120° 


9£T 20° 
€1020° 
OT020° 
Li]6TO° 
SggT0° 


Z2QT0° 
6SLT0° 
969T0° 
€€9TO° 
TLSTO° 


gOSTO° 
StttTTO° 
ZQ€T0° 
6TE10° 
LSz2T0° 


°9/%9 


1666° 
1666° 
1666° 
1666° 
L666° 


1666° 
9666° 
8666° 
8666° 
9666 ° 


9666° 
8666 ° 
9666° 
9666° 
9666 ° 


9666° 
6666° 
6666° 
6666° 
6666° 


6666° 
6666° 
6666° 
6666 ° 
6666° 


6666° 
6666° 
6666° 
6666° 
6666° 


u 


TO0O°T 


TOO" T 
TOO*T 
TOO*T 
TO00°T 
TOo°T 


TOO*T 
TOO°T 
100° T 
TOO*T 
000°T 


000°T 
000°T 
000°T 
000°T 
000°T 


TY/eut 
HSOO 


T9T90° 
S€090° 
60650° 
1glS0° 
9S9S0° 


TESS0° 
9ots0° 
08250° 
1STSO° 
62050° 


€0670° 
LLLYO° 
Zs9gto° 
S2est0° 
66£i0° 


Wheto 
8TTTO° 
Zz0'0° 
L6QE0° 
TLLEO° 


s"I9€0° 
61S€0° 
16€€0° 
892£0° 
eTEO* 


9TOE0° 
169z0° 
59L20° 
6£920° 
1S$z0° 


Te Ut 
HNIS 


8ST90° 
2£090° 
90650" 
TgL50° 
990° 


62550° 
t10'1S0° 
gl¢50° 
2S1S0° 
120S0° 


TO6t0° 
SLLYO° 
os9to° 
Tzsio° 
G6 10° 


ELZTO* 
LiThO° 
T20to* 
968£0° 
OLLEO" 


Nt9EO° 
61S£0° 
€6€£0° 
L9z€0° 
eTE0° 


9TOEO" 
06920° 
S9LZ0° 
6£920° 
€TSZ0° 


T/P LY 


5666° 
S666° 
9666° 
9666° 
9666° 


9666° 
9666° 
1666° 
1666° 
L666° 


1666* 
L666° 
1666° 
L666° 
8666° 


8666° 
8666° 
9666° 
9666° 
9666° 


§666° 
9666° 
6666° 
6666° 
6666° 


6666° 
6666° 
6666° 
6666° 
6666° 


x 


S000°T 
S000° T 
000° T 
000° T 
11000° T 


000° T 
000° T 
€000°T 
£000°T 
£000°T 


€000°T 
€000°T 
€000°T 
€000°T 
z000°T 


z000° T 
z000°T 
2000*° T 
c2000° T 
Z000° T 


2000°T 
c000° T 
TOOO* T 
TO000* T 
TO00*T 


TO00* T 
TOOO* T 
TOO0* T 
TOOO* T 
TOO0*T 


/P Le 
HS0O 


610€0° 
91O0EO" 
€56z20° 
069z0° 
828z0° 


59120° 
Z0L20° 
6£920° 
9L520° 
€1S20° 


TS7z0° 
88EZO° 
S2£Z0° 
292¢20° 
661Z0° 


9€TZO° 
€10¢0° 
TI0zO° 
gtéT0° 
S88T0° 


ZzQt0° 
6SL10° 
L69T0° 
tT€9TO° 
TLSTO° 


gOST0° 
ST'TLO° 
Z2GETO® 
OZETO° 
1S2T0° 


T/PLz 
HNIS 


QgLOEO” 
GLOE0° 
25620° 
68820° 
Lzgz0° 


19120" 
TOLz0° 
9€920° 
9L520° 
€1Sz0° 


ostzo° 
LQEzOo° 
Ze z0° 
29220° 
66120° 


9€T20° 
€1020° 
010z0° 
gtl6To° 
S88T0° 


22810" 
65LT0° 
969T0° 
€€9TO° 
TLSTO° 


80S TO° 
StT0° 
Z8ETO° 
6TETO° 
LS2T0° 


T/Puz 
HNVI 


6L0€0° 
9TOEO" 
€5620° 
06920" 
L2Qz0” 


g9lz0° 
ZOLzZ0° 
6€920° 
9LSd0° 
€1520° 


ost} z0° 
ggEz20° 
GeEz0° 
29220° 
66120° 


9€TZO° 
€10z20° 
T10z0° 
gtjéto* 
S88 T0° 


22zQ0° 
6SLT0° 
969T0° 
ti€9T0° 
TLS10° 


gOSTO° 
StTTTO° 
ZQtTto° 
6TETO° 
LSzT0° 


T/P u2 


80ST000° 
Lti{TO00° 
L8€TO00° 
62£TO00° 
ZL2 000° 


9T¢ TO00* 
T9TTOO0° 
BOTTOO0° 
9SOTO00* 
SO00TO00* 


15560000° 
TLO60000° 
66590000° 
O'T80000° 
169L0000° 


29210000° 
T1890000° 
SE90000° 
6€090000° 
Z5950000° 


18zS0000° 
S26'70000° 
61S'{0000° 
81 21G000° 
gz6€0000° 


6T9€0000° 
fTZ@€£0000° 
O0€0000° 
2LL20000° 
11Sz0000° 


oT/p 


006"00° 
Oogtoo* 
002100° 
009t00° 
00S"00° 


ootyt00° 
OOE€TO0° 
002"00° 
OOTTO0° 
ooot00° 


O06£€0° 
O08E 00° 
OOLE00" 
009€00° 
00S€00° 


OOTEOO* 
OO€E00* 
00Z€00° 
OOTEO0* 
O00£00° 


006 200° 
008 200° 
001200° 
009200° 
005 200° 


00Z00° 
00€ 200° 
002 200° 
O00TZ00° 
000200° 


1/P 


40 


900£2 
9s0%2 
ray bore 
lot‘2 
9222 


99262 
6e £2 
St Se 
€gt Zz 
155 *z 


629*2 
loL‘2 
gel fe 
€lg*2 
296 ‘2 


S50S€ 
ESSE 
952°¢ 
E9cS¢ 
Gln fe 


1165 

61LS€ 
TS9*€ 
696 °€ 
sett 


062‘ 
est st 
929§ 
608‘ 
€00'S 


W 


OLT*E 
LET°E 
Niarts 
gee°e 
092°€ 


Tec°e 
Noe *€ 
TASTE, 
OSE°E 
TLE SE 


Q6E°E 
eatire 
ONE 
alN*€ 
TOS *€ 


g2s"€ 
955°€ 
19s°€ 
Tl9"€ 
rng" € 


GL9°E 
9OL°E 
BELTE 
WHE AS 
SOg°e 


org’ € 
919°€ 
€T6°€ 
TS6°€ 
T66°E 


3H/H 


956'/0° 
€6Qt0° 
OEgTO* 
992t10° 
90LT0° 


tT9t70° 
Testo° 
QTST0° 
Sstto° 
26£t0° 


O£e 0° 
L92t0° 
U(erar(ons 
entto* 
ogoro° 


Ltot0° 
11S6€0° 
26Q9£0° 
628€0° 
99LE0° 


€OLEO° 
TH9EO* 
615€0° 
LTS€O° 
STE" 


T6€E0° 
GZEEO° 
S92£0° 
Z0zt0*° 
6ETEO® 


29/25 


2666° 
2666° 
2666° 
2666" 
€666* 


€666° 
€666° 
€666° 
€666° 
1666 ° 


1666° 
666° 
11666° 
11666° 
11666° 


5666° 
S666° 
5666° 
5666° 
5666° 


S666° 
9666° 
9666° 
9666° 
9666" 


9666°* 
9666° 
9666° 
1666° 
1666° 


u 


S00°T 
S00*T 
S00°T 
S00°T 
00° T 


00°T 
00° T 
00° T 
100° T 
TO0° T 


{100°T 
00° T 
400° T 
€00°T 
€00°T 


€00°T 
€00°T 
€00°T 
€00°T 
€00°T 


€00°T 
€00°T 
€00°T 
200°T 
200°T 


200°T 
200°T 
c00°T 
200° T 
c00°T 


T/PLN 
HS0O 


£11660" 
L1960° 
Tg960° 
§9560° 
gE60° 


Z1£60° 
SQ160° 
09060° 
€£690° 
Loggo* 


T8980° 
S5580° 
g2tigo° 
€O€R0° 
LLT9O° 


0S080° 
S2610° 
G6LLO° 
2l9L0° 
LqSLO° 


Ozt{Lo° 
6210° 
691L0° 
ZTOLO® 
91690° 


16190° 
S9990° 
6€590° 
€T90" 
18290° 


1/P pt 
HNIS 


12660° 
20960° 
91,.960° 
0S560° 
S2t760° 


66260° 
€L160° 
9t1060° 
22690° 
96180° 


TL980° 
ST1S80° 
610° 
"6zg0° 
B9T8O* 


ct10g0° 
L16L0° 
T6LL0° 
5991.0° 
Ot1S10° 


{TTLO° 
892L0° 
€9TLO° 
L€0L0° 
T1690° 


98190° 
09990° 
S€S90° 
601790° 
£8290° 


1/P LN 


9866° 
§966° 
9966° 
6866° 
6866° 


6966’ 
6966° 
6966° 
0666” 
0666° 


1666° 
1666° 
T666° 
1666° 
2666° 


2666° 
2666° 
2666° 
£666° 
£666° 


£666° 
€666° 
666° 
666° 
1666 ° 


11666° 
5666° 
666° 
S666° 
S666° 


x 


200° T 
2100°T 
zt00°T 
TLOO°T 
TIOO°T 


TOO*T 
TLOO°T 
O100°T 
OTOO* T 
OTO0*T 


6000°T 
6000°T 
6000°T 
6000°T 
g000*T 


g000°T 
goood” T 
g000°T 
2000°T 
1000°T 


L000" T 
1000°T 
9000 °T 
9000°T 
9000°T 


9000°T 
§000°T 
000° T 
S000” T 
000° T 


T/P LZ 
HSOO 


99610" 
€0610° 
oneto° 
LLLNO° 
TTLO° 


2S9'0° 
6g5'0° 
Szs"0° 
2gttto* 
66€'0° 


9EETO° 
hiztO° 
Tt2"0° 
giTtto° 
sgotjo° 


zzotjo° 
656£0° 
L68E0° 
TEQEO? 
TLLEO° 


goLeo° 
St9€0° 
Z8S€0° 
0zS€0° 
LSE" 


16€€0° 
TEEEO° 
g9z2c0° 
GOzeo° 
€TTEO° 


T/pL2 
HNIS 


09610" 
Lé6gto° 
TEgtio° 
eLLto* 
60LT0° 


919"0° 
Testo" 
Tes"]0° 
gs'T0° 
S6Et0° 


€CEtTO°® 
ol2t0° 
Lozto° 
THTHTO° 
ZgOtT0° 


6T0'0° 
956£0° 
"168€0° 
TEBEO° 
89LE0° 


SOLEO® 
2T9E0° 
0g5€0° 
LTSEO° 
SS"€O° 


Z6€€0° 
62€£0° 
992£0° 
€0z£0° 
TTEO° 


T/Pu2 
HNVL 


196110° 
TO6t0° 
gt gtio” 
SLLTO° 
2Llyo° 


0s9"0° 
Lgsto° 
esto° 
TOTO" 
g6EN0° 


SEETO° 
eLzo° 
omzto° 
Ly T0° 
1g070° 


tzor0° 
8S6£0° 
968£0° 
E€BEO° 
OLLEO” 


LOLEO? 
tt9€0° 
T8SEO° 
61S€0° 
gstteo° 


€6E£0° 
O€LE0° 
l92€0° 
T10Z£0° 
zt TE0° 


T/P uz 


QT6£000* 
02g£000° 
ceLEQ00* 
L29€000° 
c€S£000° 


6€7€000° 
9NEEOOO® 
11$2@€000° 
S9TE000° 
LLO€O00* 


0662000° 
1062000° 
6182000° 
S€12000° 
€592000° 


0252000° 
26Z000° 
t{T'12000° 
LE€€2000° 
1922000° 


98 T2000° 
22000" 
T'0Z000° 
016T000° 
006T000° 


Z€gTOOO" 
1191 1000° 
969T000° 
N€QTO00° 
0L51000° 


o7/p 


006100° 
008200° 
00L100° 
009L00° 
00SL00° 


0017 100° 
00€ 100° 
00z100° 
OOTLOO® 
000L00° 


006900° 
00g900° 
00/.900° 
009900° 
00S900° 


001900° 
00€900° 
002900° 
0OT900° 
000900° 


006S00° 
00g500° 
00LS00° 
009S00° 
005500° 


0017S00° 
O0€S00° 
002500° 
OOTSO0" 
000S00° 


YP 


4] 


9S0°z 
Gilalne, 
ALS? 
gE2°2 
OTE*Z 


6RE°2 
ogtt*2 
Ogs*2 
169° 2 
S2g°2 


6€9°? 
€58°2 
19Q°2 
29g" 
968°2 


€16°2 
626°2 
6°? 
096°2 
116°2 


€66°2 
O10°€ 
Lz0°€ 
"HOPE 
290°¢ 


Tg0°€ 
660°£ 
QIT°e 
MEE 
LST°€ 


° 7. H/H 


€gtt® 
LGA 
O9OT° 
98660° 
69€60° 


TSLg0° 
TET8O* 
TEES HOY 
06890° 
49290° 


0290° 
eT T90° 
0g090° 
8T090* 
$5650° 


26850° 
O€gso° 
891S0° 
90L50° 
€11950° 


08550° 
g1S90° 
95150° 
650° 
TEES0° 


€9250° 
S02S0° 
ZT1S0° 
0g0S0° 
Q10S0° 


°9/95 


9820°T 
L£S20°T 
6220°T 
€020°T 
gLTO°T 


SSTO°T 
TETTO° Tt 
TLIO T 
9600°T 
6L00°T 


g00°T 
g00°T 
L00°T 
LOOSE 
L00°T 


100°T 
LoO°T 
L00°T 
900°T 
900°T 


900°T 
900°T 
900°T 
900°T 
900°T 


900°T 
S00°T 
S00°T 
S00°T 
S00°T 


Teun 
HS00 


oTty2° 
Tgee° 
€S1c°* 
71202" 
968T° 


89LT° 
TT9T° 
GHiSiIee 
LEET° 
o92et’ 


Liev 
SECIS 
cock 
602T* 
96TT° 


T@TT® 
ees es 
gSTT” 
OTTL? 
€€1l° 


Le; 
gOTT® 
S60T° 
€gOt° 
OLOT® 


Q50T* 
atot* 
450) td 
OzOT* 
LOOT” 


T/PLH 
HNIS 


ggee° 
cee” 
9€T2° 
T10¢° 
Sget° 


6SLT° 
TE9T° 
gOST° 
ZQeT° 
MEAS 


TH2T° 
z€2r° 
6T2T° 
90¢T° 
T6TT? 


TSTT* 
69TT° 
9STT° 
TTT" 
TETT* 


oH oe 
9OTT” 
€60T° 
TEOT* 
890T° 


9SOT° 
(0) ie 
O€OT° 
gTOT" 
SOOT” 


T/PLT 


6266° 
9£66° 
€1166° 
61166° 
9566° 


966° 
1966° 
7166° 
9L66° 
O866° 


T966° 
TQ66° 
T866° 
2966° 
2866° 


€866° 
€866° 
€866° 
1866 ° 
1966° 


11966 ° 
S966° 
G966° 
5866° 
9866° 


9866° 
9866° 
L966° 
Lg66° 
Lg66° 


x 


TLOO°T 
71900°T 
1S00°T 
TS00°T 


toot 


6€00°T 
€£00°T 
8z00*T 
1200°T 
0200°T 


6100°T 
6100°T 
6100°T 
gTOO°T 
gTO0O°T 


LTOO°T 
LTOO°T 
L100°T 
9T00°T 
9100 °T 


9T00°T 
S100°T 
G100°T 
STOO*T 
{100° T 


t{TOO0°T 


TTO0°T | 


€T00°T 
€100°T 
€100°T 


Veuve 
HSOD 


LOTT? 
€€IT° 
OLOT® 
LOOT? 
6£160° 


80880*° 
LLTgO° 
Ltslo° 
LT690° 
L8290° 


12290° 
Z9190° 
66090° 
9€090° 
€1650° 


606S0° 
911850° 
18150° 
T2LS0° 
85950* 


S6950° 
(EAS 
69"150° 
90750" 
€tes0° 


082S0° 
LT2S0° 
NSTSO° 
T6050° 
62050° 


Vel 2 
HNIS 


ggTt° 
9eIT’ 
901° 
ZOOT° 
L6€60° 


tZ2g80° 
OSTgO° 
92SL0° 
T0690° 
SL290° 


Z1290° 
0ST90° 
1g090° 
S$z090° 
296S50° 


66840° 
9€850° 
tT LLS0° 
ZULS0° 
611950" 
98550° 
12550° 
T91150° 
Q6ES0° - 
9ELSO° - 


€12¢50° 
01250" 
LNTS0° 
Sg0S0° 
2c090° 


T/Pu2 
HNVL 


N61” 
Gia 
g90T* 
SOOT? 
S21160° 


S6Lg80° 
89T8O° 
OSLo° 
Z1690° 
€gz90° 


0¢290° 
8ST90* 
6090° 
2t£090° 
69650° 


90650° 
€118S0° 
T9LS0° 
81LS0° 
SS9S0° 


26550° 
62550° 
991150° 
Totso° 
THESO? 


gl2S50° 
S1250° 
25150” 
68050° 
L20S0° 


T/P Le 


§S2200° 
1zoz00° 
60g8T00° 
€09T00° 
OT'TOO? 


zz 100° 
090T00° 
T£06000° 
1651000" 
S129000° 


0S19000° 
209000° 
$065000° 
1825000° 
199S000° 


555000 ° 
Les000° 
Z1€S000° 
§61S000° 
180S000° 


ZL61000° 
098"1000° 
TSLT000° 
91000° 
9€5'1000° 


62t7t1000° 
zE000° 
1z2tj000° 
8TTt000° 
gTOt000° 


o1/P 


006TO° 
OOgTO? 
O0OLTO? 
O09TO* 
O0STO* 


OOTTO°® 
OO£€TO" 
002T0° 
OOTTO® 
OOOTO* 


006600° 
008600? 
00L600° 
009600* 
005600” 


00600? 
00€600° 
002600° 
O00T600° 
000600° 


006g00° 
00ggo0* 
001800” 
009800° 
00S800° 


OO'(g00° 
O0€g00° 
002800° 
OOT800* 
000800* 


1/P 


42 


S682” 
€1g2° 
06L2° 
LELZ° 
992° 


0£92° 
9L52° 
TeS2° 
Lgte° 
Tit2° 


9S£2° 
O0£2°* 
tee" 
Lgte° 
Of€T2° 


€L02° 
gtoz° 
S61" 
006T° 
THST" 


€glT° 
Wee 
S99T° 
SO9T* 
SiST” 


Sent? 
Seur* 
S9ET° 
SO£T° 
"2T° 


9/99 


1696° 
6016° 
Tel6* 
ot l6° 
eyle° 


516° 
596° 
aLL@° 
S8L6° 
S616° 


S086° 
S186° 
1296 ° 
TEQ6® 
£1196° 


1596° 
0996° 
9986" 
9L86° 
1886° 


T686° 
9686° 
S066° 
Z2166° 
6166° 


S266° 
TE66° 
LE66° 
2t166° 
166° 


u 


96T°T 


gt" 


ORT°T 
2LT°Tt 
OTT 


LST°T 
OST°T 
ENT T 
SET*T 
62T°T 


(So 
OTT’ T 
OTT°T 
Or. 
g60°T 


£60°T 
190°T 
ZQ0°T 
LLO°T 
2L0°T 


L90°T 
£90°T 
Q50°T 
1150°T 
0S0°T 


910° T 
20° T 
geO°T 
Secor 
2£0°T 


YPLT 
HSOO 


559° 
Ton9° 
9529° 
goTt9 
196S° 


S19s° 
OL9S° 
9259° 
€gts° 
T1285" 


660S° 
661° 
6TgtT° 
ogg 
THSN® 


youn: 
L9et° 
TETT]’ 
S66 * 
O98E° 


Sele” 
26SE* 
gstie® 
92ete° 
T6TE° 


Z90€° 
Te62° 
00g2° 
6992° 
ONS2° 


T/ePLy 
HNIS 


gST9° 
z£09° 
906S° 
Tels" 
§99S° 


625S° 
fovs® 
glzs° 
2S1S° 
1z0S° 


TO6N° 
SLLte 
osgty° 
Hest 
g6£t° 


ele 
LATHS 
Tot" 
969¢° 
OLLE® 


WES 
6TSE° 
€6£E° 
L9ee° 
ZTE ® 


QTOE° 
0682° 
s9le° 
6£92° 
€1S2° 


Yen 


56° 
2956° 
6156° 
9656° 
€196° 


0€96° 
9196" 
2996° 
L196° 
€696° 


gOL6° 
2e2l6° 
9€L6° 
616° 
€9L6° 


9LL6° 
6816° 
TOg6° 
€TR6° 
S296° 


986° 
Lt1g6° 
9586" 
8986° 
896° 


1996° 
9696° 
S066° 
166° 
266° 


M 


gTo°T 
90° T 
O° T 
Z4O°T 
O0°T 


6€0°T 
LEO*T 
S€0°T 
€€0°T 
2€0°T 


O€0°T 
620°T 
L2o°t 
920°T 
120°T 


€20°T 
zc0°T 
020°T 
6T0°T 
gTQ°T 


LTO*T 
910°T 
HTO°T 
€TO°T 
Z10°T 


TIO°T 
T10°T 
OTO°T 
600°T 
goo°t 


/PiL2 
HSOO 


@cte? 
Z90E ° 
9662° 
T€62° 
S982° 


00g2° 
SEL2° 
olge° 
$092° 
o1se° 


Ueaee 
O12" 
N1E2° 
922° 
Lt22° 


€STZ* 
9902 ° 
202° 
096T° 
968T° 


AS°h tag 
g9LT* 
SOLT* 
TNO? 
LEST 


IST? 
OstyT°® 
LEET? 
€ZeT° 
O92eT° 


1/P yz 
HNIS 


5962° 
gz62° 
OLg2° 
ZLge” 
SLle° 


9692 ° 
ge9z2° 
6152” 
T2S2° 
292° 


€oty2° 
cle? 
eee° 
tzzz° 
ng Te° 


NOT" 
O02" 
Te6t° 
267° 
E98T° 


z09T® 
THLTS 
Og9T° 
619T° 
QSST° 


LOT 
SENT? 
LET? 
2leT® 
OS2T° 


1/P U2 
HNVL 


6LOE° 
9TOE* 
€S62° 
0682° 
L2g2° 


S9Le° 
20L2° 
6£92° 
9152" 
€192?° 


OST2° 
gage? 
Ge2ee° 
2972" 
662° 


9€T2° 
€L0z° 
T102° 
giét* 
SeeT° 


Z2Qgt® 
6SLT° 
L69T° 
TEQT° 
TLST* 


gOST* 
stir: 
CAs} Si 
OZET° 
LSzt° 


T/P_L2 


€9tT0° 
_ SONTO® 
6K ETO° 
162T0° 
6€2T0° 


98L 10° 
NE€TTO° 
€gOTO* 
€COT0° 
L.%Q600° 


OL€600° 
506g00° 
05"g00° 
L00900° 
15100° 


SSTLOO° 
9t{lL900° 
L'E900° 
£96500° 
685500° 


922500° 
919700° 
LEStOO° 
OLZTO0° 
S68 £00° 


Z6S€00° 
TOEEOO° 
&20£00° 
S$51200° 
005z00° 


o1/p 


006t0° 
00gtjo* 
OoLNo° 
o09f0° 
00S*/0° 


oontos 
oo¢to* 
O0zto° 
OOT'TO® 
oooto 


O06£0° 
O0gEO° 
OOLEO? 
009£0° 
00SE0° 


ooneo" 
OO E0° 
002£0° 
OOTEO* 
000£0° 


00620° 
00820° 
O0L20° 
009 20° 
00S 20° 


ootzo° 
OOE 20° 
00¢20° 
00TZ0° 
00020° 


1/P 


43 


SS2ety" 
gt2n” 
LLT* 
gett” 
g6or° 


LSon° 
910° 
GL6E° 
€f6E° 
T6gEe° 


BTse* 
TTOge* 
TOLE® 
OTLE* 
cLoe * 


929€° 
TRSE° 
NESE? 
ggte° 
THHE® 


T6EE° 
MES? 
L62€° 
gtze* 
66TE* 


6NTE® 
660€° 
6TOE® 
8662° 
L162° 


°9/9 


Tes°T 
02S°T 
905°T 
Z6N°t 
gLT Tt 


TOT T 
TSt°T 
geet 
Set 
rai pea 


oot" T 
g8e°T 
OLE*T 
Ge 
€SE°T 


THE°t 
O€e*T 
6TE*T 
gOE°T 
g62°T 


gee°T 
glz°T 
89¢°T 
gS2°T 
62 °T 


6£2°T 
O€2°T 
Tee*t 
€T2°T 
"O0e°T 


T/e Lt 
HSOO 


TOT°T 
SUT? T 
92T°T 
None 
gg0°T 


OLO°T 
Z50°T 
€£0°T 
STO°T 
9166° 


66L6* 
296° 
OSt6° 
gl26° 
LOT6° 


ge6g° 
OLLg” 
1099" 
6£9° 
S128" 


ztg” 
TS6L° 
T6LL° 
EL9L* 
SLL 


6TEL* 
UPL ES 
OTOL" 
L589° 
SOl9° 


T/e Lt 
HNIS 


1266° 
2096° 
9),96° 
1556° 
S2t6° 


6626° 
€LT6° 
gt06° 
2 268° 
96198° 


TL98° 
S11S9° 
68° 
628° 
9° 


€1108° 
LT6L° 
T6LL° 
999L° 
ONSL° 


"12° 
692L° 
€9TL° 
LEOL* 
2169" 


9819° 
0999° 
aea9s 
60119° 
€gz9° 


YPLT 


£999" 
6068 ° 
T1€6g° 
6568° 
1868" 


g006° 
€£06° 
LS06° 
Tg06° 
SOT6° 


raise 


ZST6° 
GLI6° 
Qg616° 
0zz6° 


€126° 
S926° 
9926° 
QOE6° 
62£6° 


OSE6° 
TLE6° 
T6E6° 
TT6° 
TEN6° 


TS6° 
oly6° 
686° 
g0S6° 
9256° 


x 


9eT°t 
CAE 
6TT°T 
OTT°T 
Sle 


OLT’T 
LOT°T 
HOTT 
TOT*T 
g60°T 


G60°T 
€60°T 
060°T 
1g0°T 
Sg0°T 


2Q0°T 
6L0°T 
LLO*T 
HLO°T 
ZLO°T 


OLO°T 
190°T 
90° 
€90°T 
090°T 


gS0°T 
9S0°T 
1SO°T 
250°T 
0S0°T 


T/puz 
HSOO 


OLTS° 
OOTS° 
620S° 
gS6t° 
6gett° 


é6Tet° 
6YL ITS 
og9or* 
TI9t* 
TST 


enn” 
Hort: 
sect 
1g2n° 
661° 


OfTt° 
z90']° 
S66E° 
L26€° 
O98E° 


€6LE° 
92L¢e° 
8S9t° 
265€ ° 
Gese- 


gst” 
26€€° 
9ete* 
ogze° 
NeTe° 


T/P Lz 
HNIS 


c6si* 
2nste 
eenin: 
ent” 
26et° 


THEN? 
O62t* 
62° 
Letty: 
Sette 


gor" 
Oto" 
QL6E° 
S26€° 
TLEE* 


QTge* 
HOLE? 
OTLE* 
9S9€° 
TO9E® 


9tSe° 
TONE? 
9EnE° 
Ogee? 
S2ee° 


692£° 


cee. 


9STEe° 
660€° 
rAs(0] Soe 


T/PLz 
HNVI 


961" 
TO6t° 
geet” 
sLLty° 
ett 


os9n° 
Lest® 
Test” 
TOT 
g6ET" 


seen 
€Lete 
OTet° 
Lyut* 
gor? 


Teor* 
gs6e° 
968E° 
cege° 
OLLE* 


LOLE® 
nHOE® 
TQ@SE° 
61S€° 
9stie° 


€6€£° 
O£Ee? 
“get? 
tloee° 
ene * 


T/Puz 


gc29€0° 
€TS€0° 
O9tico” 
LLEEO® 
162€0° 


€T2€0° 
cETEO® 
ZS0£0° 
€1620° 
S682z0° 


LTg20° 
6€L20° 
$9920° 
06S20° 
91S520° 


INZO * 
TLE 20° 
O0€20° 
o€220* 
T9120° 


26020° 
S2020° 
8S610° 
€68T0° 
62810° 


S9LTO° 
ZOLTO° 
T'9TO° 
0gSTO° 
12ST0° 


oy/p 


006 10° 
00g10° 
00LL0° 
0092L0° 
00SL0° 


ooTo° 
00€ 20° 
002L0° 
OOTLO® 
000L0° 


00690° 
00890° 
00L90° 
00990° 
00590° 


00t190° 
00£90° 
00290° 
00T90° 
00090° 


006S0° 
008S0° 
00L50° 
009S0° 
00SS0° 


oorso° 
O0€S0° 
00250° 
OOTS0O° 
00050° 


T/P 


LETS° 
€9TS° 
geTs* 
Slice 
Lg0s° 


190S° 
"€0S* 
LO0S* 
Ogéty” 
2S6t° 


€26h° 
negt 
s9ety* 
Segtye 
soe’ 


LLY” 
enqLtye 


ewe 


6L9"7° 
ston" 


eto 
6197" 
anste 
TIsi® 
Olt: 


ont: 
Tony: 
LET? 
ocet? 
62° 


°9/%9 


2219" 
TyLe* 


098° 


6LLQ° 
969° 


LT88° 
989° 
1588 ° 
€Le8° 
2688° 


OT6Q° 
6268° 
L169" 
9968° 
71869 ° 


2006° 
0206° 
g£06° 
9506° 
t1L06° 


2606° 
60T6" 
L2té* 
St{T6* 
2016" 


6LT6° 
L616° 
1T26° 
TE 26° 
gtz6° 


u 


160°2 
TlO0°2 
610° 
920°2 
100° 2 


€96°T 
196°T 
016 °T 
026°T 
668°T 


6L9°T 
659°T 
o7g°T 
028°T 
TO8*T 


€QL°T 
TOL°T 
OL? T 
92Ll°T 
TUTAL 


€69°T 
GLO°T 
099°T 
€T9°T 
Leg*t 


TI9"T 
S6S°T 
Ogs*T 
198*1 
61S°T 


T/P wt 
HSOO 


ong*T 
MASE AL 
ggh°T 
29L° 
LEL*T 


Z2TL°T 
Lg9°T 
€99°T 
gE9°T 
ST9°T 


T6S°T 
L9S°T 
UNE 
TeS°t 
g6q°T 


SLIT 
estat 
Leer 
Omny*T 
gge°T 


LOE?T 
ONE T 
T2e°T 
Toe °t 
€92°T 


€92°T 
ehe°t 
ect 
€02°T 
(SHEE TE 


T/P Lt 
HNIS 


OLE°T 
LSE*T 
ste °t 
AGSAC 
6TE*T 


LOE°T 
162°T 
zge°t 
692°T 
LS2° 


T2° 
2€2°T 
612°T 
902°T 
Té6T°T 


Tee 
69T°T 
9ST°T 
THT 
TET*T 


Qgtt°T 
90T°T 
€60°T 
Tg0°T 
890°T 


9S0°T 
€T0°T 
O£0°T 
gTO°T 
S00°T 


T/PLy 


ofog® Heer 
OLOg® 6€2°T 
OOTe® S€zZ*T 
62TQ* = O£2°T 
6ST8° =: 9%2°T 


6gte*’ 2e°T 
gteg’ = LT2°T 
LYyeg® ss € Tee 
LL2g°— gOz*T 
906° = foz°Tt 


Seeg?  o00z°T 
nN9Eg* = 96 T° T 
Z26€9° z261°T 
T27g° = ST*T 
ostg’ gt’ 


elie’ = Ogl*T: 


9059°> OF Tat 
NSS clit 
€959° GOLA 
OGSges "(Oi 


ACS Q== =~ O9Isit 
Sige 2LGiber 
2l9g° = €SE°T 
6699°  OST°T 
92g" TET 


2Sle° ss « ELT 
6L19° 6€T°T 
S0ge° SET TL 
TEgg® zeT°T 
1998° 62T°T 


T/P uz 
¥ HSO9 


L6EL° 
6TEL° 
Tiel? 
T9TL* 
LgoL* 


OTOL® 
€£69° 
1S89° 
Tgl9° 
S0l9° 


6299° 
EERE 
6Lt9° 
Tot19° 
O£E9° 


9529° 
ZQt9* 
gOT9* 
t]1€09° 
196S° 


ggas° 
ST9S° 
enLS° 
0l9S° 
8655° 


9255" 
ass” 
Bge5e 
z2tts* 
Ties" 


1/Puz2 
HNIS 


L116S° 
9065 ° 
S99S° 
t29s° 
28LS° 


onls* 


g69S° © 


SS9s° 
A 
69S8° 


9255° 
2gts® 
gets* 
€6€S° 
gtTes*® 


€0€S° 
9S2S° 
€12S° 
19TS° 
O2TS? 


TLOS* 
L20S° 
ogét* 
ceen? 
Sgt” 


LEgt: 
6glt° 
OnLy: 
T69T° 
rAr(oL bd 


T/PLe 
HNVL 


689° 
989° 
€2L9° 
0999° 
1659° 


SE59° 
2L119° 
60119° 
9N€9° 
€829° 


0229° 
gST9° 
4609° 
2€09° 
6965° 


906S° 
€t1gs° 
T9LS° 
QTLS° 
$59S° 


265° 
625S° 
99tis° 
Tos° 
THES* 


gl2s° 
STeS* 
cSTS° 
680S° 
L20S° 


/Phz 


281790° 
gLE90° 
91290° 
€L190° 
TL090* 


016502 
69850” 
89150" 
89950* 
69550° 


OLS0° 
zl€so° 
SLz2S0* 
LLTS0° 
T80S0° 


Se6tio° 
o6gto° 
96L0° 
Z0Lt0" 
gosto” 


9TS'0° 
Teno" 
€ceto° 
2f2t0° 
2stho° 


€90%0° 
SL6€0° 
Lggeo® 
66LE0° 
LEO” 


oT/P 


O60T* 
OgoT® 
OLOT® 
O9OT° 
OSOT* 


ONOT*” 
O€OT° 
O¢OT* 
OTOT® 
OOOT? 


006602 
00860° 
00L60° 
00960° 
00560° 


oot760° 
OO€ 60° 
00260° 
OO0T60° 
00060° 


006g80° 
O0gg0* 
001g0° 
00980° 
00S5g80° 


00t/g0° 
00£go* 
00zg0° 
OOTgO° 
000g0° 


1/P 


S56 °Z 
026°2 
988 °c 
258°? 
6T8°z2 


99L°2 
15L°2 
22L°2 
069°2 
659°Z 


g929°2 
965 °2 
895°2 
RES°2 
60S°2 


ogt*z 
2g? 2 
tet°2 
L6€°%? 
69€°2% 


eve "2 
OTE °z 
062°Z 
19¢°2 
6€2°2 


12°2 
68T°2 
S9T°2 
THT°2 
QIT°z 


PLT 
HSOO 


TEL °2 
Ty L°2% 
LoL*2 
LEQ 
9£9°% 


009°zZ 
99S°2 
LESiz2 
L6t°2 
T9T°2 


OE"? 
Q6E°Z 
S9E°2 
CeE°? 
TOE °2 


Ol2°2 
6€2°2 
goe°2 
gLT°2 
gtT°2 


QIl*2 
680°2 
090°2 
2£0°2 
€00°2 


GL6°T 
Qtt6°T 
026°T 
€69°T 
199°T 


T/PLt 
HNIS 


LYL°T 
NEL 7 
Calegt 
60L°T 
969°T 


1g99°T 
TL9°T 
659°T 
919°T 
TEOS°T 


T29°T 
609°T 
965°T 
€9S°T 
WES 


859°T 
9NS°T 
€£S°T 
T2S°T 
g0S°T 


S61" T 
egy 
Olt? T 
gst°T 
ST T 


ee 
oe T 
LOU°T 
S6E°T 
cRe°T 


T/PLy 


TUth? 
euth° 
TLL 
SOzL° 
lLeel° 


g9eL* 
6621 ° 
TEGLY 
c9th° 
€6€L° 


then. 
9stjL° 
LetLe 
STSL° 
61SL° 


Te@sL° 
219° 
FAI ie) ag 
ELL 
NOLL 


Seles 
99LT 
L6LL° 
LegL° 
8S8L° 


gegL° 
6T61° 
6t6L° 
0g6L* 
O108* 


Dt 


901° T 
OO? T 
T6E°T 
QQe°T 
ZQE°L 


OLEPT 
OLE*T 
N9E°T 
QSE°T 
€S€°T 


LTE*T 
THE*T 
9EEMT 
O€E°T 
Sceun 


6TE°T 
TTE°T 
60€ °T 
€0€°L 
962°T 


€62°T 
gge°Tt 
€B2°T 
gle°t 
ELT 


g92°T 
€92°T 
gSe°T 
€92°T 
6t2°T 


1/P uz 
HSOO 


Lgg6° 
6616° 
TTL6° 
296° 
LES6° 


Os'{6° 
N9E6* 
gL26° 
26 16° 
LOT6* 


2206° 
gE68° 
1598° 
OLLg° 
4898 ° 


10998 ° 
T2S9° 
6£ 19° 
1S€g° 
S 29° 


€618° 
2tle* 
Z€08° 
TS6L° 
TLgL° 


T6LL° 
ctLl® 
GELS 
"SSL° 
SLuL° 


T/P L2 
HNIS 


TEOL* 
6669° 
L969° 
1e69° 
Z069° 


8989° 
SEg9° 
TO89° 
89L9° 
€€L9° 


6699° 
1999° 
6299° 
659° 
8559° 


0259° 
98"19° 
61119" 
erg" 
SLE9° 


gecge 
00£9° 
2929° 
229° 
SeT9° 


gtT9° 
LOT9° 
1909° 
Lz09° 
196S° 


T/Puz 
HNVL 


ne Le° 
TL98° 
g098° 
st1a9° 
28g” 


o2tg* 
LSEg* 
629° 
TEzg° 
g9Te* 


SOT8* 
€7]08° 
OB6L° 
LT6L° 
T1SeL° 


T6LL° 
geLL° 
999L° 
€09L° 
ONSL® 


CLUES 
tTTTL* 
TSELE 
6g2L° 
9eeL° 


€9TL° 
OOTL® 
LEOL® 
1169" 
Z169° 


1/P_ v2 


€1160° 
65960° 
"1"1560° 
TEN60* 
LT€60° 


110 260° 
T6060° 
82680° 
99880° 
€SL80° 


z79y0° 
O€S80° 
6T1R0° 
gO€go° 
86TR0° 


Sg0go® 
gL6L0° 
89820° 
6SLL0° 
0S9L0° 


ZSL0° 
TET LO® 
LzeLoe 
Oz2Lo° 
€TTLO® 


900L0° 
10690° 
S6L90° 
06990° 
98590° 


o7T/p 


O6€T° 
ORET° 
OLET® 
O9ET° 
OSET° 


OnET? 
Osc 
OZtT° 
OTET® 
OO€T* 


062T° 
O82T° 
OL2T? 
o9eT* 
OS2T~ 


over? 
O€2T° 
022T° 
OL2T° 
002T° 


O6TT° 
OgTT® 
OLTT® 
O9TT® 
OSTT® 


ONTL® 
O€TT° 
O2TT° 
OLTL” 
OOTT® 


1/P 


46 


T9T6° 
9T6* 
L916" 
TLT6° 
GLT6° 


6LT6° 
2QT6* 
9gT6* 
T616° 
9616° 


0@6° 
S026° 
T126° 
9126° 
2226° 


9z26° 
1€26° 


026° 


Lt26° 
11S26° 


1926° 
8926° 
926° 
1826° 
26.26° 


OOE6° 
60£6° 
gTE6° 
Lee6° 
LEE6° 


qH/H 


9lsl°) — THeety 
G6SL° = 6Q T° 
€T9L° = GET 
TE9L® gg0°h 
6t9L° 6€0°t 


LOQL° = 066°€ 
9g9L° 2t6r°e 
Toll* 6g°€ 
Selly elie 
THLL° = TOB*€ 


O9LL® = SGL°E 
CHES (OnWhets 
WELL Bes99" 6 
9TgL° - T29°E 
SEG US SBLS-€ 


tipi (sts 
€lel® €én°e 
26gl° = TSH € 
TU6L° OTHE 
Of6L° 69€°E 


6T6L° 62E°E 
Q96L° é6g2°e 
l1g6L° OS2e°€ 
9008° TL2°€ 
SAO Etats 


HNOG’ «=. ETE 
t190g°  660°¢ 
€gog*’ 290°€ 
ZOTR® 920°E 
T2Te* 066°2 


71/P Lt 
u HSOO 


Tet°t 
890° 
910° 
196° 
€16°C 


£98°€ 
€Tg°€ 
TOL°€ 
YAS 
Log*e 


029°E 
ELSE 
925°€ 
Tene 
GENTE 


T6E°€ 
ONE we 
€OE°E 
092°€ 
UCAS 


GLT°E 
E€T°E 
Z260°€ 
250°¢ 
Z2T0°¢ 


2L6°2 
€€6°2 
768° 
958° 2 
gT8*2 


T/PLty 
HNIS 


Tete? 
TIT°2 
660°2 
980°2 
€10°2 


190°2 
gtjo°2 
9£0°2 
€20°2 
TIO°Z 


Q66°T 
Gg6°T 
€16°T 
096°T 
gt6°T 


SE6°T 
€26°T 


OT6°T 


869°T 
Seg °T 


eL8°T 
098°T 
LIg°T 
See°T 
229°T 


OT8*T 
16L°T 
TQL°T 
ZLL°T 
6SL°T 


PLT 


LLT9® = 6 T9° TT 
g0z9° ss: TI9°T 
6€29° €09°T 
6929° S6S°T 
00€9° L9S°T 


TEE9® =—0RS*T 
T9E9° —- 2@S°T 
26£9° = OS*T 
€2t9° = 1SS°T 
tsttg* = 6NS°T 


Se9® =. ats * Tt 
9TS9° = SES°T 
L1G9° = L@S°T 
659°  025°T 
O199° —- €TS°T 


TI99® = =—90S°T 
2l99° = 66° T 
€0L9° = 26° T 
Telo* SENT 
99L9° QLTeT 


Rey Koha Au ba 
OAs MIME 
0989° —-BST°T 
T6g9° TST 
SAIS SUN 


NS69° = GENT 
S869" ETT 
LTOL® = Sety° TT 
gtol® 6°T 
OgoL? = 21° 


Y/PLz2 
¥ HSOO 


€le°T 
€92°T 
652-1 
Bical 
€€2°T 


€Z2°T 
Sigel 
€02°T 
€61T°T 
€QT°T 


TLT°T 
q9T°T 
NST°T 
SuT°T 
GET°T 


92T°T 
OTT’ T 
LOT°T 
g60°T 
g80°T 


6L0°T 
OLO°T 
T90°T 
290°T 
20° T 


Ge0eT 
1Z0°T 
S10°T 
900°T 
9166° 


YPue 


HNIS 


T98L* 
ongL° 
sTgL° 
T6LL° 
99LL° 


LLL © 
OTLL® 
069L° 
nOOL® 
BESL® 


e19L° 
Sgsl° 
QSSL° 
TESL* 
TOSL° 


LLYL* 
6ttL° 
TenL® 
Z6EL° 
I9EL° 


SeeLe 
90EL° 
OL Le 
MeL” 
9T2L° 


9QTL° 
9STL® 
Se1L° 


T160L° 


€90L° 


T/P U2 
HNVI 


290°T 
950°T 
6t0°T 
€O°T 
LEO°T 


O£0°T 
1Z0°T 
QTO°T 
Z2T0°T 
§00°T 


0666° 
9266° 
S986° 
2096 ° 
6EL6° 


9196° 
€196° 
1S6° 
gett6° 
S2n6° 


Z9£6° 
6626° 
9€26° 
tTLT6° 
TUl6® 


 gtO6° 


5868" 
2268" 
6589° 
1618° 


Yppe 


62€T° 


LTET® 


SOET® 
€62T° 
Te2T* 


OLeT? 
gS2T° 
9t2t? 
teete 
Cecik- 


OT2T* 
66TT° 
LETT” 
SLIT® 
€9TT® 


TSTT® 
ONIT® 
gett® 
9TIT* 
SOTT® 


€60T° 
TgOT° 
OLOT® 
QS0T° 
(ek ae 


SCOT? 


€Z0T° 


2TOT* 
OooT® 
98860° 


oy/p 


069T° 
Og9T° 
OL9T* 
O99T° 
OS9T° 


OngT? 
O£9T* 
OZ9T* 
OT9T* 
OO9T* 


O6ST* 
Ogst° 
OLST° 
O9ST° 
OSST° 


onst® 
O€sT® 
O¢@ST* 
OTST* 
OOsT° 


O6NT* 
OBNT? 
OLNT® 
OonTt* 
ost{t* 


ONTT® 
OLNT® 
OenT? 
OTNT” 
OONT® 


1/P 


47 


€€T6° 
€€T6* 
ZET6* 
TET6" 
TET6° 


TE 16° 
O£T6* 
O£T6* 
O£T6* 
O€T6* 


O£T6° 
TET6° 
TET6b* 
TE 16° 
Z€16° 


€€T6° 
TE 16° 
S€16° 
9£T6° 
LET6° 


SET6° 
OtT6° 
216° 
tT116° 
916° 


QtTI6° 
OST6" 
€S16° 
SG16° 
QST6° 


cH/H 


S90L° 
TgOL° 
L60L° 
GL: 
62TL° 


OTL° 
29tL° 
6LTL° 
S6TL° 
GUGYh 


gzeLl° 
StizL° 
e9eL° 
6L2L° 
962L° 


EWS” 
OfEL° 
LNELS 
IOEL® 
egeLl* 


66€L° 
gTL* 
TENL® 
Ste 
69hL° 


LetyL® 
SOSL° 
SaVhe 
otSL° 
552° 


u 


LET'S 
190°9 
896°S 
€16°S 
0ng°S 


B9L°S 
L69°S 
$29°S 
855°S 
061°S 


Z2etT’s 
9S€°S 
062°S 
S2e"S 
T9T°S 


g60°S 
GE0°S 
HL6°t 
gT6°N 
€59°" 


€6L°% 
Seley 
LLg°N 
029°" 
95° 


gos"t 
mS 
66£°T 
one" 
£62°t 


T/PLt 
HSOO 


S50°9 
QL6°S 
Z206°S 
L2g°s 
TSL°S 


189°S 
609° 
gs°S 
LOWS 
g6€°S 


626°S 
292°S 
S6T°S 
620°S 
€£90°S 


666°t 
Se6°t 
eLg°t 
oTe°t 
6HL?t 


889°" 
929°" 
698°" 
isa 
Bait 


96£° 
one *ty 
1g2°t 
622°" 
SLT*h 


YeLH 
HNIS 


T0S°2 
BET’? 
Olt 2 
eg’ 2 
OSt°z 


sete? 
Sete 
ETT" 2 
oot? 
Bge°2 


SLE°? 
29€°2 
OSE°2 
Leer? 
G2e°? 


AINE = 
O0E°2 
1ge°2 
Sle"? 
292° 2 


612°? 
LE2%*°2 
122°2 
Gilee 
661°2 


LET’ 2 
UPhieee2 
T9T°2 
611°? 
9ET°? 


/PLuy 


625° 
22£S° 
OseS° 
6LES* 
gors® 


9E1S° 
S9s® 
€61S° 
229S° 
1S5S° 


TeSS° 
019S° 
6£9S° 
999S° 
169S° 


Lels* 
LSLS* 
98LS° 
9Tgs* 
sigs° 


SLg6° 
506° 
S€6s° 
S965 ° 
S66S° 


9209° 
9509° 
9809° 
LT19° 
Lit9° 


DI 


69Q°T 
6L8°T 
698°T 
659°T 
679°T 


O7g°T 
O€g°T 
028 °T 
TIQ°T 
Tog’ T 


26L°T 
€Q9L°T 
€lLl°T 
NOL°T 
SSL°T 


OL? T 
Lela 
g2L°T 
OzL°T 
EES 


Z0L°T 
€69°T 
S89°T 
OLO°T 
899°T 


099°T 
SEL 
€19°T 
SE9°T 
Leg°t 


/pL2 
HSOO 


£09°T 
T6S°T 
615°T 
19S°T 
95S°T 


NS *T 
G6Siat 
Tes°T 
O1S°T 
gén°T 


Lenet 
OLhet 
Soret 
HST 
oye 


TENT 
o2tT°T 
OTT*T 
66€°T 
BBE °T 


LLECT 
LOE*T 
9S€°T 
Steet 
GEG 


S2E°T 
TET 
TOE *T 
€62°T 
€92°T 


1/P v2 
HNIS 


etg° 
99118 ° 
stig 
o£N9° 
ra 


€6£9° 
SLEQ° 
9S€9° 
Leg? 
gTER” 


862° 
glzg° 
652° 
6€28° 
gtcg° 


g6T9° 
LLTQ° 
9sT9° 
SETR* 
TTTe° 


2609° 
OLOg? 
8t109° 
92z08° 
008° 


Te6L° 
QS6L° 
SE6L° 
TI6L° 
LegL° 


1/P v2 
HNVIL 


0S2°T 
THe°T 
gf2°T 
Ze2°T 
See" 


6T2°T 
(SUC IL 
902°T 
002°T 
q6T°T 


Q8T°T 
LQ ite 
GLT°T 
69T°T 
Z29T°T 


9ST°T 
OST°T 
UMA SL 
LETT 
TETT 


Gev°t 
QTL°t 
ARETE 
9OT°T 
OOT°T 


€60°T 
1g0°T 
Tg0°T 
LO°T 
890°T 


1/P v2 


48 


T616° 
6Q16° 
9gT6° 
€Q16° 
TQ16° 


QLT6° 
SLT6° 
€LT6° 
OLT6° 
996° 


99%6° 
"916" 
T9T6° 
6S16° 
LST6° 


SST6° 
€S16° 
TST6° 
61 T6° 
116° 


9ITL6° 
TITT6° 
2tT6* 
THT6° 
Ot7T6° 


6€T6° 
gET6° 
UGG? 
SET6° 
TET6° 


?H/H 


gT6S° 
T26S* 
$265" 
626S* 
€£65° 


9€6S* 
6£6S° 
€h6S5° 
9165° 
668° 


2568° 
S968° 
QS6S*° 
096S° 
€968° 


996S° 
696° 
TL6S° 
€L6S* 
9L6s° 


gL6S° 
096S° 
296S° 
865° 
9865° 


Lg6s° 
9865° 
0665° 
266S° 
€66S° 


99/99 


u 


S16°9 
Q08°8 
S69°8 
185°8 
TET’ s 


SLE*8 
212°Q 
69T°8 
890°9 
996°. 


699°L 
Chie 
GL9°L 
09s°L 
LetyL 


nNée°L 
20€*L 
Glee: 
€2tel 
Seo°L 


Bl6°9 
298°9 
LLL°9 
169°9 
LLG 


625°9 
6uT9 
69£°9 
162°9 
€12e°9 


Truly 
HSOO 


658°8 
952° 
Le9°9 
625°9 
22's 


9TE°8 
Tl2°8 
goT*s 
900°8 
506° L 


S0g°L 
LoL?L 
O19°L 
TTS°L 
oe. 


g2eel 
qeerl 
€treL 
2$0°L 
€96°9 


918°9 
681°9 
€0L°9 
619°9 
Geer) 


2st’9 
TLE*9 
062°9 
Ti2°9 
2€1°9 


/P LN 
HNIS 


glg°z 
S98°2 
€S8°2 
otg*2 
12g°2e 


GTg*z 
209 °Z 
06L°2 
Lite 
G9L°2 


eGL°2 
6EL°2 
LeL*2 
TTL*2 
20L°2 


699°2 
119°2% 
199°2% 
259°2 
6£9°% 


929°2 
T19°2 
T09°2 
69S°2 
9LS°2 


19S°2 
TSS°2% 
ges°z 
925°2 
€1S°2 


T/P ut 


Té6tt? 
9TSt]° 
est? 
Lgst/° 
€6St° 


619° 
trh9t7° 
olor? 
969T/° 
2eLt’ 


6 LY? 
SLL 
Togt* 
gezgti® 
Ss9r7° 


Tee” 
g06t]° 
SE6t° 
296t° 
696° 


9T0S° 
T0S° 
TLOS° 
660S° 
Lets 


TSS 
z2gts° 
otes° 
gees" 
99¢S° 


DI 


lear? 
Te °2 
c02°% 
6gT°2 
WE 


S9T°2 
€ST°? 
Tie 
62T°2 
QIt°z 


90T°2 
7160°2 
€g0°2 
TLo°2 
090°2 


6t0°2 
LEo°?’ 
92z0°2 
G10°2 
t100°2 


1766°T 
€96°T 
ZL6°T 
196°T 
TS6°T 


O16 T 
O£6°T 
026°T 
606°T 
669°T 


T/plle 
HSOO 


696°T 
GL6°T 
296°T 
Qi6°T 
TE6°T 


026°T 
106°T 
€69°T 
oge°t 
19Q9°T 


€59°T 
o7g°T 
Leg*t 
719° 
TOg°T 


88L°T 
Gila 
29L°T 
OSvar 
LEL°T 


SeL°T 
AULT 
00L°T 
1g9°T 
SL9°T 


€99°T 
TS9°T 
BE9°T 
929°T 
TI9"T 


T/Pue 
HNIS 


St69° 6ENST 
226Q° EET? T 
6068° 924°T 
9689° 027° T 
€99e° TOTS T 


6999° Lovet 
9598° TOT 
2188 ° S6€°T 
629° 69E°T 
STEg° ZQE° TL 


TO88* 9LET 
989° OLE°T 
cLLg° T9E°T 
LSLQ° ASE 
ENTLQ° TSE°T 


gzle° STE°T 
€TLE° QEEcT 
1699° 2LE°T 
2898° 92E°T 
19998° Oz€°T 


USE = usu 
SE9B° LOE*T 
6198°  TOE*T 
Z098° 62° TT 
9858" = B82" T 


01S8° ZRe°T 
2559° 9L2°T 
SES8° 692e°T 
61S8° €92°1 
TOS ° LS2°T 


1/P wz 
HNVL /P U2 


902° 
€02° 
z202° 
TLO2* 
666T° 


LQ6T° 
SL6T° 
€96T° 
TS6T° 
6€6T° 


L26t° 
ST6T° 
TO6 T° 
z6QT° 
O8gT° 


BIRT? 
9SQT° 
THe? 
Z€QT° 
OzgT° 


gOgTt® 
96LT° 
T1elt* 
ZLlt® 
O9LT’ 


gtLT? 
9ELT° 
TelT° 
Z2ULt® 
OOLT* 


oy/p 


0622° 
Ogz2° 
0L2z° 
09¢2° 
0S22° 


olee* 
o€ez2° 
0222" 
OTe" 
00z2° 


O6T2° 
OTe’ 
oltze* 
092° 
0ST2° 


OTT2° 
O€T2° 
OeTe° 
OTT¢* 
OOTZ* 


0602° 
0g02* 
0L02° 
0902° 
0S02° 


onoz* 
O£02° 
0202° 
OTO¢* 
0002 ° 


1/P 


49 


€619° 
1615° 
Z08S° 
L0gS° 
TT9S° 


ST8s° 
028° 
12gs° 
629S° 
€€gs° 


REQS* 
2t1@S° 
9119S° 
TS98S° 
S58S° 


659S° 
€99S° 
8985" 
2185" 
9L8S° 


08ggs° 
1885° 
9g9s* 
269S° 
968° 


006S° 
065° 
L06S° 
T16S° 


S165" 


°5/% 


9529° 96°21 
6929° T9°2t 
0g 29° S9° 21 
T629° 0S°-2T 
€0€9° TE°2T 


TTE9* 6T°2t 
S2e9° 0°21 
LEEge 68°TT 
gtege 7° TT 
09€9° 6S°TL 


cLe9” Sufaae 
Igeg* UST 


96£9° Leta 
got9*” €0°TL 
o2t9° 68°OT 
2etge SL°OT 
T9° 29°OT 
919° 67 °OT 


69119° 9€°OT 
T819° €2°OT 


N679° — OT°OT 
L0S9°  9L6°6 
6159" —259°6 
2659" OCL6 
sts9° 609°6 


g559° 6gt°é 
TLS9° —_@LE°6 
"859° §52°6 


L659 O1T°6 
T199° = L20°6 
T/P vy 

u HS0O 


16°2T 
eicil 
T9°2T 
91° 21 
O€°2T 


ST° et 
66°TT 
719° TT 
OL° TT 
GSalt 


OTe TT 
92° 
Ciltemat 
86°0T 
1g°OT 


TL°OT 
L1S°OT 
TOL 
TE*OT 


8L°OT 


§0°OT 
926°6 
T0g°6 
QL9°6 
LSS°6 


LET°6 
gTe*6 
T02°6 
S90°6 
TL6°8 


Yeut 
HNIS 


SG2e°e 
eye °€ 
O€2°€ 
112°€ 
o’°e 


26T°€ 
6LT°€ 
LOT°E 
TST°€ 
ufLons 


62T°€ 
STT°E 
TOT°€ 
T60°€ 
610°€ 


990°€ 
1S0°€ 
THO°€ 
620°€ 
9T0°€ 


€00°E 
T66°z 
gl6°z 
996 °2 
€56°2 


TH6°2 
926°2 
G16°2 
€06°Z 
069°2 


Vent 


EQLE* 
SOGE * 
Lege* 
6TIge* 
eLge* 


T6R€° 
LT6€° 
ON6E° 
Z96E° 
S86E* 


gaoty° 
Zeon? 
Sson° 
glote 
TOTH? 


ra 
61 TT" 
eLty" 
96TT® 
Ozer" 


Whe" 
6921" 
€627° 
gTet? 
een? 


99et" 
T6ET° 
CHO 
TOCU Me 
99" 


pi 


€19°? 
829°? 
€19°2 
g6S°2 
EQS °Z 


895 °2 
€$S°2 
gES°2 
12S°2 
60S °2 


S62 
ogt*< 
99t°2 
estizc 
BET? 


Tet"? 
Ory"2 
ISS <2, 
Ege? 
OLE °2 


9S€°2 
etre? 
62€°% 
OTE°Z 
€0€°2Z 


062°2 
Lle°e? 
192°2% 
252°? 
6€2°2 


T/P Le 
HSOO 


Au terd 
Of "2 
TIT" 2 
Q6E°? 
Tge°z 


S9€°2 
64°? 
€€l°? 
Liga 
TOE *2 


992°? 
ol2°2 
GS2°2 
6€2°2 
Nee°? 


g0e°2 
€61°¢ 
gLT*2? 
E9L-2 
QTL°2 


EES 
QIT°2 
TOT 2 
6g0°2 
GLO°2 


090° 2 
90°? 
2€0°2 
LT0°2 
€00°2 


T/Pu2 
HNIS 


LS26° 
8126" 
6£26° 
6226° 
0226° 


OT26° 
026° 
T1616" 
2Q16" 
ZL16° 


Z916° 
TS16° 
THI6° 
TE16° 
O2T6° 


OTT6° 
6606° 
906° 
LLO6° 
9906° 


SS06° 
€t106° 
ZE06° 
0z06° 
g006° 


9668° 
11968 ° 
2l69° 
0968° 
169° 


T/P Uz 
HNVE 


Le9*T 
Te9°T 
SLO et 
609°T 
209°T 


968°T 
06S°T 
€8S°T 
SA 
ES 


S9S°T 
95S°T 
255°T 
91S *T 
6€S°T 


€€S°T 
NISL 
T2S°T 
TUs*t 
g0s°T 


Z0S°T 
Sé6tT°T 
6gt°T 
€gyet 
LL T 


Olnet 
TOT T 
gst*T 
TSN 
Stet 


T/P 2 


96E2° 
9gt2° 
qlee? 
€9£?e?° 
TSE2° 


6£E2° 
g2te° 
9Te 2° 
SOf2° 
€622° 


1g72e° 
oOLe2° 
gS22e° 
922° 
tee27° 


Eee 
TESS 
661° 
88 Te° 
9LI2° 


912° 
212° 
THe 
62l2° 
aac 


SOTe° 
€602° 
2g02* 
OL0z° 
502° 


o1/P 


0692° 
08S2° 
OLS2° 
09S2° 
0SS2° 


ots2° 
O€S2° 
0252° 
O1S2° 
00S2° 


0672° 
ogte° 
olt2* 
o9n2: 
Osti2* 


oni ° 
ott2* 
022° 
OTe” 
oot 2° 


06€2° 
Ogez® 
Ole2° 
09€2° 
0S€2° 


orec® 
OfEc° 
O2e 2° 
OTEZ® 
OOE 2° 


1/P 


50 


7076° 
006° 
96€6° 
z6£6° 
gges° 


Hges° 
TRE6° 
LLE6® 
€Le6* 
69€6° 


99€6° 
29cé° 
QS 6° 
TS €6° 
0S€6° 


gTE6° 
€te6* 
6E€6° 
SEES° 
EEG 


gzeé® 
TZEE® 
Ozeé° 
9TE6* 
€Te6" 


60€6° 
SoO¢eé° 
TO€6* 
Q626° 
16z6° 


H/H 


2965° 
TL6S° 
0g6S°* 
6865° 
9665° 


4009* 
909° 
§209° 
S€09° 
m09° 


€509° 
€909° 
209° 
zg09° 
Z609° 


2019" 
21g” 
2ce1g” 
Ze 19° 
eyT9° 


2S19* 
Ao) hs 
2Lt9” 
€gt9° 
£619" 


029° 
GTe9° 
229° 
9€z9° 
Lt29° 


u 


06°QT 
L9°QT 
€T°QT 
02°gT 
Q6°LT 


SLeLT 
€S°LT 
TeeLT 
OT°LT 
gg°9T 


L9°9T 
LY°9T 
9¢°9T 
g0°9T 
98°ST 


99° ST 
91° ST 
Le*St 
go°st 
6g°XT 


TL° qT 
€S°q1 
Teen 
LT°TL 
66°ET 


Te°eT 
19°€T 
LYET 
TE°ET 
TT°€T 


T/P yt 
HSOO 


88°8T 
19°8T 
on*eT 
QT°QT 
66° LT 


ae 
0S*LT 
Qz°LT 
lo*Lt 
Se°9T 


19°91 
€t*9T 
€2°9T 
€0°9T 
€9°St 


€9°ST 
ETSST 
Ness 
SO°ST 
98° NT 


LO°NT 
6y° TT 
TENT 
€T°TT 
S6°€T 


gl° ET 
T9°ET 
TET 
Le°eT 
OT°ET 


T/PLY 
HNIS 


2L9°E 
619°E 
L09°€ 
16S°€ 
Tes°e 


695°€ 
958 °€ 
Uiiiels 
TESme 
61S°€ 


90S°€ 
c6N°€ 
Tee 
got € 
gst°e 


ene’ 
Levee 
gtye 
sot"€ 
€6E°E 


ogee 
gge*t 
Sous 
ENE°E 
Ocere 


gTE*€ 
GOE*E 
262°€ 
oge°e 
L92e°€ 


YPN 


OLTE® 
6QTe’ 
goze* 
Lece*® 
Lize* 


99ec° 
Sgec° 
GOCE* 
tece™ 
tHE E® 


TOBE: 
TREE” 
Tote® 
tee" 
TMhe° 


sone? 
sete® 
90SE° 
l2se* 
LHSe* 


g9SE° 
6RSE° 
O19€* 
Ze9€° 
€S9e* 


TLOE® 
969€° 
TUES 
6ELE° 
TOLE® 


x 


TST°€ 
9ET°E 
LIT°E 
660°E 
ogo°€ 


290°C 
TO" € 
920°€ 
goo°e 
066°2 


€L6°2 
S56 °2 
geb°2 
026°2 
£06°2 


9988°2 
699°2 
258°2 
SEg°2 
618°2 


€09°z 
9gLl°% 
OLL°? 
1SL°2 
LEL°?’ 


e2l°? 
90L°2 
069°2 
tTL9°2 
659°2 


T/Pye 
HSOO 


266°% 
2L6°2 
256°% 
€€6°% 
€16°? 


169°% 
SLEg°2 
958°¢ 
LEQ°? 
gIg°z 


66L°2 
T8L°z 
29L°2 
TTL? 
92L°2 


LOL°z 
6g9°2 
TL9°2 
€99°2 
9£9°% 


gtg9°2 
009°%2 
€9S°2 
995° 2 
gS*2 


TES °2% 
TIS*?e 
L612 
ogt’2 
Toe? 


T/P Le 
HNIS 


7Tet6° 
gLt6° 
2Lt6° 
s9'6° 
gst{6" 


2S"6° 
st6° 
get6° 
TENG* 
2t16° 


LT"6° 
oTty6* 
€ot6° 
96£6° 
Q8e6° 


TRE6° 
€Le6° 
S9E6° 
LS€6° 
OSE6° 


2ne6° 
NEeb° 
9ze6° 
LTE6* 
60€6° 


TOE6° 
26c6° 
€9z6° 
SLl26° 
9926° 


T/P we 
HNVL 


9T8°T 
OTg°T 
€09°T 
L6L°T 
T6L°T 


1g l°T 
QLL°T 
Chile 
99L°T 
6SL°T 


(SSUhe A 
Ly L°T 
ONL? T 
USE e 
gel°T 


Z2L°t 
STL°T 
60L°T 
€OL°T 
L69°T 


069°T 
189°T 
gl9°T 
TLO°T 
S99°T 


6S9°T 
€S9°T 
919°T 
otg°T 
TEO°T 


T/P we 


0002 


oosi 


oogl 


OOvl 


joley-4} 


| a1V1d° 


13434 —HLONA1 
oOool 


AAVM 


008 


009 


OOv 


002 


Hid3d GNV ‘HLONS1 ‘GOlusd 


SAVM NAaSMLIE diIHSNOILV13Suy 


dja 


lazy = SHI 


o 


Ce) 
SQNOI3S — GOIYS3d 


@ 3lvid 
43343 —HLON3ST 3JAVM 
OL 09 os Ov 


Hid3d GNV ‘HLONS1 
‘Goldad SAVM N3SSMLIG NOILV13y 


oe 


02 


10)] 


“93S — G0dlu3d 


WAVE VELOCITY-C-FT. PER SEC. 


12 14 
PERIOD-T-SEC. 
PLATE 3 


C—--F-l.-/-SEGC: 


RELATION BETWEEN 
WAVE VELOCITY, 
PERIOD, AND 
DEPTH 


PLATE 4 


WAVE VELOCITY - FEET/SEC. 


‘ 


RELATIONSHIP BETWEEN WAVE 
PERIOD, VELOCITY, AND DEPTH 


50 Ze 
» 14 
ys “ee 13 
' 
i 12 
s | " 
45 SO 
= (Sk amd j {0 
C= (Eran h == 2 | 
E=cr p { 
( 9 
I 
40 
35 
30 


50 
DEPTH- FEET 
PLATE 5 


WAVE PERIOD 


9 31V1d 


SS3Nd331S 3AVM YOS ee 
SSILIZOTSA JAVM WONS NOILVNINYSL3O Hid3Gd 


- 


NOILOSYNOD HLIM ‘ 


300 
1350 
t} 

400 


a 


ND\ [Di 


IP BETWEEN WAV 
LENGTH, 


: 


| 


ELOC 


| 
RELATIO 
“ \ 


1000 


PERIOD 


110 


z000 Al Se 
£000 = 


WAVE PERIOD — MINUTES 


cry 


beecaee 


Or 


008 


oso poP<sor 


HYO 1392=11E “tll 


10 
500] 


Fy 
SWOHLV3 — Hid3d os 


Cr) 


1000 


0. 


SWOHLV4S —H1d3d 


1000 


8 8 8 
g é g 8 8 
SSSI ai 
N Ses aS 
SS eS t 
+ > INCSNS Ze + 
_~ i if 
FS SNS | 
2 ED WIZSNE 
=r a : 
aE : Sais S 
aS S 
<@ilins i. ss 
— tla oh | a Jle - 
ISIE < toPtooX 7 
SX c 
2 Ly 
AE 
Se Fae | 
Ss | 
3 ° 8 3 


PLATE -6 


10 


WAVE PERIOD —MINUTES 


0s 


Ol 


0.05 


Ol 


10 


OT 


08 


13}eM deaq 0} stayjey yd}1osqng----- = 


JON SAARM 0} SIATaY Jd~1osaredng----- 7 


°° 


z 


Suyyeaig ye soaeM—— — 
Supyeaig a10jaq saavq’——— 
SABM BuPYeeIg 0} stayay 3dyrosqng----- q- 


6 31V1d 
ONINV3SYS JO LNIOd O1 Y3SLVM d330 WOYS HLONS1 


ONV LHSISH NI SONVHD “Y3SLVM MOTIVHS NI SSAVM 


uopjovsjay Aq payoarry 


(1% uopyenba) 1030e,4 ssaudae3g-- 
AQPOOTAA aAeM 


WA Sujoueapy AS1euq jo uoporsry 
T®A9T 1972M ITHS Ueeueg yydeq 


WIOWO YA 4SarD aaem Jo o[suy 


TA 


°7/4p pue °T/p 


(0) 


“€00° 


200° 


T00'0 
vO 


2'0 


s‘0 


anojuo0g 
=== 2 
A}fo0TS A BAeM----- 9) 
yysueT aaeM----- nf 
JUSTOH eAeM----- H 
CNaDAT 
sites 53: Bs i 
: pa = 
E EEE EERE ltt 
i fr 14 Ef f 
ig = o 
; ; i 
tt 
1 
: f 
4, 
(ae v 10° 


AY yy 


oe 


100° 


S00" 


£00" 


200° 


OL 


ol 


al 


el 


Ol 3aLV1d 


SNINVSYS JO LNIOd 1V 
YSLVM JO H1d30 ONV LHSISZH 3SAVM JO NOILVNINYSL3G 
SQNOO3S NI‘ 1‘ GOINad JAVM 


61 


61 8 Zl 9l Gl vl €l él " ol 6 8 Z 9 S bv € 
7 7 4 BS qt dnagenge 
i i fae eaag ea 
Le 4) lapat f 4 THAT i 
sell Bi ra 5 ue iid + £ 
i ba ig 
is Bc 
at Hllineas ie 
{ : Hf r . 
i i Sa sdaee sooas 
+H id + sides 
H aap Gog cea] 
PELE: t 
a : i a 
saga pal ie E 
tt ELT ERS i 
H ath : FES 
t 1 +t bgeed bed E HE i 
+ + 
ig ieee BH 
ag + 
Tr} T 
+ r 
deae H QR 
one ase +f + ee = 
ag aa EEPRRS aaa f 
f sag bdegg goghp-Rageuas 


1334 NI‘°H‘USLVM d3gagq NI LHOSISH 3AVM 
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EFFECT OF CAPILLARITY 
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